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Abstract: PROBLEM TO BE SOLVED: To provide a wiring structure having few 
manufacturing processes and at a low cost, in which a minute wiring structure can be 
formed, even if copper is used the wiring material. 

SOLUTION: A wiring structure is provided, where insulation films 103 are formed as 
multiple layers on a substrate where a semiconductor element is formed, and a wiring 
groove and a via hole formed in the insulation film 103 are filled with a metal wiring 
material, to form a wiring and connection plug. At least one layer of the insulation films 
103 is formed of a material, having photosensitivity to electron beam, while a barrier 
insulating film 
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fiS;1-5o ^tt, Hl3ki;,Tt<t9i:, CMPSi:i9 
»«SJxfe¥i^±i:s iC, S i N, Si CN?i^ 
b45*>Mt^3TBl3 1 4«:«^i-4 0 n<^J6»tt^ 
U7I3 1 4^1? $145- 5 0nm-ei5:tifi^Sl 

[oo35] mE.nmm'] mE.mmm\t. 
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-T-^^$tlfcSS4 0 1 (D_bK^— ARIIftakR4 0 2 

ilif«l4 04^ WtlWtttTa/TaN 
iI/<DTK^? f ^E1^4 0 5 fc#*J*SftTV* 
5 0 $ bfc, *<D±\ZS i CN^b45/<y TI4 0 6 
^JfttV^o 04 a OT«EIM*36tt:*3V* 

l4 0 2*5ii;4 0 4liS i0 2 , HSQ, MSQ^Ji 
tf*#«eSr£ir#Hl#y *ifCt <fcv\ 

Oft-&ft*if-et>±V\ /<!)7R4 0 6I1S i 

C, S i N*£-Ct>£V\, 
[0 0 3 6] 04 a <DTJlE*Mfc3g£>±l-. 04 

bCStiii:, »=IBWW4 0 7t»j*t6. r 
<?5JB=«IHW6*1«4 0 7 tt#«^»JB3tett*:#U 
tfc®lfll^# 3 . OJ^TCO. fflz_\i 9 9 V T ^ b *?*/<Zs 

ai^/i/ • ^ y PGMEA/PGME/^^ 
^vm:*t9o «tt**«5ii:3fc«>. 4 0°C-l 

5 0 , C^I5ffl-eiDlfc»3aS:ff 5. ^<^0t> *a<Z>*ya-C 

14 0 8 ^3-f^mo IC9ffclfSl4 0 8J4, a 
8**1" 5:t/5 s "Trfo^o 

[0037] 04 d^-ri m^y 
aan*. 25 — 100%, ^iaftttifi-sot 

£L<, :^)*ttTil 0. 2 MmfcTy^KTOflttlBE 

lltU 04e^-fJ:9tw, JK=JiMI»K4 0 7tetf 

7*-/w^-y4 0 9«t^ o 

7 y zk*tt<0»te«-c*> 5 TMAHii^ffli^o 

:o^*ttii, 1*^2 5-1 00%. 
a«as*a~8 0°C(Dg6HT-tT?^t^»*tV\ fifti^ 
T, gttlt It 3 0 0 0tOSJ[T3 0^ 



[0 0 3 8] EMfl-4 0 5 t^SiU^fc'T^-yb 

4 0 9Jw^^T9>f ^ ^x/nO 
£B5fc#*M*J!MtS: 1 -4^S«frofc^, JD^JD^It) 

tt* »H/i|B»»Bt 4 0 7«r«ritr*r. t^Pigg 
[0 0 3 9] 9=«KlieiH0t4 0 7 0±iC. 7* 

/^-y4 i oSrffMi-5 (04 f ) . m^. t<o-7* 

mmmm^\%'<*-^*i&jfct% (04 g > 0 w: % 

04 h^-f-<fc 51-, trr*— /Kofiii:iot^5^ . 
y 7jg|4 0 6 SrS/Ste-r ^^y^-^^feSfctt^^y 

Lv\ fcis, «3ttt**1-5»=«IW*6»Bl4 0 7S:7 

[0040] m^. ^v*isyiztzxi*'<v9y^?\z. 
^ !) y^sia^i^- in 

Zm&t ttllS^ y*ffiK:J:9«Bt4 l 2 

s 0 r^>0#, »«4^yr«4 1 1 nm<oi£mi&m±x~ 

*r**LfcfcO##iLV\> 7S4 1 l^^ScR 

JS$J* 5 — 4 0 nratfc^:i:^ LV\> ^V>T. 0 
4 i tc^i"J:9^CMPj£^J:oTia^«^«J:I) ; t:'r^ 
-/UK^^*W*»«4 1 2 t^EI^6)tl4 0 7i 
Sttt^»7l4 1 1 t^^itt, «E*«r»/*-f- 
5o ^lt, 04 j l^^-TJ: 5^. CMPSia^M 
Sixfc¥a505±^. SiC, S i N, Si CNftif^fe 
*S«»ttx<y 7§4 1 3Sr»*i-6« 
TJ^4 1 3CD/?$ii5~5 0 nmtfcS: U 

[0 04 1 ] *=H*^ffi-ew:, Wfc»lB»i:i4*** 

«:^77^f^h^4Ctt, E*^««(tt*ra 
[00 4 2] ft*5, ±EHtS?Bffi-ei4. «<Ol*JK*ttt 
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xii#<> \^t>*$>%>^^9 9 hfc— frtnJStiUBi: LXil 
[ 0 0 4 3 J ±5£ Lfc*-~*=5**?&tt<0K»lf*i6<0 

b&%1r%<DX\ xe«Sr*l>*<i-5 * 

K^r^t^lStDtt^lSi:©^^^ fftlftOt&AD 
ffc-TSXeSr^i-awT, »<»»«>Tifi^w««tt**J: 

SrSJt-f-5XSi:roratc, JHIUAItlla>±lcfltflUI«rtt 

**-C#5. Jil«fMI«K:»*i-*I«fcJiBBIM* 
tt«:?MrfSXSi:0>Wi::, •3feUta&K*Ana*5J:U t 

-v«r»*rt*«-e#*. «n»MI«:3MfcLfc 

SrfrV\ ADf8i-t-5XS**L-CV^roT% SWjeStlRo 
Iffl&ttSrSS*, * fefcttWt«:{£< i"5 £. <h>4 5 X# 

R»^8S8*i-50-C, C u Lfc#Jf Eit*£:^ 

[004 41 

[Jftlfcfl] [Sdt«i] rroilili, T*«>R*Mli± 

l^fct^Si'V^yV'^-^'i/V (S i ng l e Dama s 
cene) j£tr&gi-50ljT*fc£ <> »T, JKOSfetftWfco 
v^0 5Sr^figb-Ci¥*Bt-lftW-f-i. ill 5 a ir^i",}: 5 
Id. **f£*^**^ftS*tfc**±5 0 l JiMtt 
tftIK 5 0 2 SrffM, Lfc. r. 0»-JiHB»6»B«^W^5 ^ 

5 0 3Sr»fiS;u. -t«oa» mbo±iw v ^tr^a-r- 
W >^ifefcJ: 9EIMnK&&Sft^JINM61Mk5 0 4 
5rl?$0. (El 5 b) „ 

SR5-0 4I4, ^t^MttSrtL^ >i»otfc«***s 
3. 0 KTf$>5 ^ 7 !) TV h v't-'O'tt^ttSW^ 
!) f^fyffl^il-efei. t«ft> x5,-?./< 7 ^!Jy 
PGMEA/PGMESrfflv>tm\ ^^X, ® 

<D^ffitC7s/^flg^3fc^t UiftttRfcO. lura 
(05c) . m?4k«:JBt*fc'< 
^-=>^«rtrv\ ^rW^L I«8 0%, iSS4 0tt- 
WjDSAaSftH^SSrl^KtTofc (1215 d) „ 
[0 0 4 5J ||3tSB»w.TMAH4:fflV^xm*b, 



S5£v^x. pKSN0£a6lw»*fl||fMt«r4&tTV\ jSjfcfc 
ttSr^*$ii:fc. -t©t, Mft8 0%, St6 0tfJD 
SjbDfft«igS:ffv\ SUfc&SSM 0 0 £ Cco?SSX2 0# 

|6|©*Xfc>?, -?r«7?«'>f'J-g-{± 1 0%£ATX-fcofc. & 
fc, *j*SftfcE*«*/<* — 115 f fcSW-J: 
51', T a N/T a £-«Jf L.fc9M»tt-'< !)7l5 0 6?r 
4 0 n mJtm VtL'ik. * '< v &1£\z£. Sffl >- KJRS: 1 
OOnmMLfc. t ttl»^ 2/ =JrSl3 i 

(9S»K£5 0 0 nmjf^J&U If 7 0 0 n m^glK 5 0 7 

[004 6] ftll, 2 0#£>SHIBI5 0 7 <0*NHtT = — 

i IliKiil 5 0 4 t iltt^ y 71 5 0 6 iSrSfc 
*UX §EEi$5 0 8 £7g/&Lfc (Hl5g) , C. 

m p m \t *s v u * t -r s twii^t:** & *s 

»X«K^gdK5 0 4 t/<y TJ8I5 0 6 tW^ffifcJ;^ 
?g-Jf P B TO«« 5 0 4 t ^-eW^fflS 50 2 i CD^S 
^^-fixt^jo^Xtfl^ix^t'li^r b^^o/c 0 & 
ic, 15 hlr^-r«t 5l-> CMP$l:i*)W$hfc¥ 

ffi(E>_kKS i CN^b^S*fe^tt^l» 7S5 0 9£r2 5 

[0 0 4 7] r<z>J:?/j:lgfcJ:0»jS$ftfcE**«5£ 
14, P^IBBO. 2 0 mT«it 5 1 0 mm5(DSi»?r 
^fifcU 4 0 Ott-l 0^ffl7=-/HttEiH!) — 

? i o^a/ c m 2 m.g.<o+fttmwm'&*m u 

i^3 0%(SMUfc o 
[0 0 4 8] [3iat«2] wCOHmWli, ±I©EiiI 

EilS*t«rffi«)iiA/X19F®S:?T9. faT^^v/y (D 
ual Damascene) jfet' (5>JXfc 5,, 
T, ^WHJS09^OV^X116 ^#BB.LXf^aBlC|ftW-t- 
S 0 06 a l*x^r/w^'>:'ftcoTSEi8M8ii£^1" 
ElX-fo^o rcotSiigli, SftfcS* 6 

0 KOif-JB— JilB»6»Bt6 0 2 0 3 t AS 

t, fflfc iVitttT a /T a NSli^!) 78*^^5 

1 CNS6 0 6 # 5 J¥£ 2 5 nraMSilTV^. 
[0 0 4 9] ^tc. El 6 b^*i-J: 9tC, 

t4Sr* U^oJtSim^^ 2 . 7<d?v ') r> h 
85*£tt«0) ^ y •> 7 If >ia&m b 4 5 IS = € 
IS6 o 7 4^ fy^-f-f y^ttl: J; ») o. 7 M mJfciS 
Lfc, ^(Ofi. i7y-^7?lly^5rPGMEA/P 
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»JIB*=fefi6^i:Lfciftttil6 0 8Sr0. lAtm=—r-f 
(06 c) „ 

[0 0 5 0] tt*L&m\*1t.}fT'<9—=.lf?* 
fTV\ ^<7?^, 1«8 0%, i&«4 0 < C-CWAPSADi!\l?l 
«f&3a*r3^WWTofc (0 6 d) o f3t»tTM 

ifi8o%, ia«6 ot:-caaip»*aasrm\ wt 

1^4 0 0tro£St-3 O^fRibTSl-ft^S^^ofc 
(06 e) „ ¥Ts<? — >-6 0 9rt*3«tVfT/< 

* — >6 0 9*S^$nfc^HSWJfeSfc)S6 0 7©i 

*Tl\ #y '>7-^vffl|6 1 0«r«fiELfc (06 f). 

[0051] jjcte, wifi©iaflE«fflT?ip*Hteasr«v\ 

it. »=»Mlft««6 0 7»4-*"CI=«!3t!|«4S: 

iS* L TV * S fc * , •3t»8fc: J: < S * *» 

&tim$:m.&8 0%. iB«6ot©^m\ siv-c 

g!«Ii LT3 0 0-4 0 O^CT-3 O^Dfl^Lfc, i 
ofc. &7tffl5&fi&U 06 gtr^i-J; SlrfB— 

?§MfcLfc. flttittteiir^* y **tt»5llfcJKTMAH 

[0 0 5 2] JifctC, CHFj/A r ^<D# * fcflH ^TK 

TV>fcS i CN§6 0 6 £rl&*Lfc (0 6 h) „ 
0 6 i iZm-TX o\Z. T a N/T a LfciMMt'* 
y TBI6 1 2 £4 0 nmff^bfc^. ^^s/^ttlr J: 9 
KBtSrl OOnmKU r^5rtitLTt« 

* -y^mzkvmzi&mi'Xmme i3^7oonm« 

J&Lfc„ 4 0 0t, 2 0M iK6 130^ 

<D&m*mtmmmfflmmm6 1 io-*ui:*«^<y 

TI&6 1 2 CO— Ut £rl&*Lfc (06 j ) . CMPffitt 
-> y * & t i" 5 W*3W»wi8BWt7K* «: »£■ L fcW 

imtS6 i i rme i 2t(D^.m. *s 

itfJK— JIlWIftlMte o 2 fcg^JlMlftWKe 04i« 

tw, 06 kJc^i-J; CMPIdioT^fiKSttfc¥ 
ffi<75±lr, SiCNi^''i?iiitt^!)7l6 14^2 
5 nm^fi£L7t„ 

[0053] - go J: ? fciSK i o «jA $ iifcEfcfllit 



14, KRSO. 2 0 iimTJIStS 1 OmmS©Ei»?r 

j&au 4oo < ct-i oNfrar=-/uLTtie^ffiy- 

1 O^A/ c m 2 S«©+^*«6«»ttSr*b 

[0054] [mmm3i z\<Dnmm-Q)±vT*— 

i'77^-l:J:ott'7^-y!rMLfci 1 7* h 
»»l-RWt5. 07 alifar^i/yftwTlE 

snfc««7 o i <D±\zm-mfflt&mm7 o 2 

^7 0 3 b tlX*SL z\ii<b<D±\z*tm*&& 

$6*^7 0 4 i*5iVTa/TaNij!aiLfcSt 
tt"<yr|l^&«SEIMr7 0 5 t*«$hT^5, 
$ biC, -5r<75±tr S i C NHH 7 0 6 A5)¥ $ 2 5 n mff^ 

[0 0 5 5] 0 7 bl^i-J; *ftt^^7t<4Sr* 
2 . 7ro?7!)7Vl-v't''- ! ^S# 
?±Mco^y ->7if^ffl^Sr^ f ^n— t 1 ^ ^ Affile i 
•3 1. 0 ii mtt« L . HHJimfftlHI 7 0 7 ^»fig L 
7t 0 i r /-/<.^!)y75rPGMEA/PG 

»^*ttSr^7t-ti:5fcJ6t-. 4 0 < CT*W*Dllft4' 1 ^F=^ 

fcAt', B3twtwm=«ra*estBi7 o 7 <r>&mz7 *m 

ffiffi*±l&ftt Vtzmtm7 0 8^0. lMma-^^ 
>^Lfc (07 c) „ 2fct^ m^Sr/BWcfc'/V**- 
= ^^^tfofc^, S«8 0%, l&*6 O'CT-WAQSAP 
JftEI#«sa«r3^III]ffoyt (07 d) „ 
[0 0 5 6] S3t§6»wTMAHSrfflVfa»U, 

0 *C -C-iOffiADfSiAaa * ft t \ Sjlfb^g 5:40010(7) ig.« 
-C3 0^AOiRli-5w4:»wJ:9fTV\ » = «M*fe»»IK7 1 
l*BMk$*fc (07 e) 0 »tr. ^fijESnfcfT^* 
-y70 9il:. -7* V hSr^*U« E^flf/<? 

->-^s*m«b. ?j\mmi®.m'<* -^$:m-rz>-7 * 

V — V 7 1 0 £J&5fcUfc. ^"C7?7* 

h l/y^ K^^->-7 1 0^7.9 t Lt, 

SI7H 5«i:i7fy^tT, IH)IF.^W7 

1 l ^fl»v<^ — >SrJKj*Lfc. 

10 0 5 7] W:, CHF,/ArS(D#75fflWT5 
^•tt^^->-i-y^>^te(r J: ») . f7Jg©SiCNg[7 
0 6*K55febfc (0 7 g) „ ftl:, 0 7 htr^-f-j:^ 
\Z % T a N/T a 5r«S Lfc ^Sti/< y 7§ 7 1 2 £ 4 
OnmMltt. ^^<s/^ffil^J; »9ffl->— KBI& 1 0 
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ilr*iai LTiK 7 1 3 5r 7 0 O n tfc, *<D'&, 

4 O Ot, 2 0#B9, mmi 1 3 (D'&SkitT ~—/ls%ft 

if ^8*6*1817 1 1 W-gBf:**tt/<y 717 1 2<D-U 
bZ&^Ltz (07 i) „ CMPftli->U 

-) SrJlv^T'rToTt, CMPCO^ SHSH*6I£J8£7 1 
lt/<!)7l7 12i:Ofi 1 JoiU t I-iP=1l6«tl«7 
0 2 iSlXJf Fa^&i*Jg£7 0 4 £<D#®<^-f;j'U;i:fc^T 

CMPl;±oT»fS;$ilfc¥I<73±lC, S i CNA 1 

bttzmm&soj rmi 14*25 nm^b/c. 

[0058] Z.<Di.o J: <3 $ixtz.mmm ig 

ttv KP10. 2 0 u mX-mfe-f-Z) 1 Ommfttf?E***t£- 
®J5£U 4 O Otfl O^I17=^aTt)EM!J- 
? msfttfS 1 0 "*A/ c ^ft W+^S&Wttt b 

h Xm*3 £ (J^Sx y ^ V ^ X^* £ to £ n fc„ U L * 
[0 0 5 9] 

ttOKv^LS I 4>M£*»n£&&-5. flia*6« 
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